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PercHerate Hi I0n ChromttHraplw
Much interest has been generated in the pasi year regarding pcr-
chloraic contamination in drinking water wells. Ai high levels,
perchloratc has been shown lo interfere with the ihyruid gland's
ability to use iodine to produce hormone* Normal metabolism,
growth and development are affected. Worst case scenarios
show brain damage in fetuses and a potentially fatal form uf
anemia in adults.

Generated from sources ntainly in California and Nevada, per-
chloratc is also sneaking into Arieona via the Colorado River.
Perchloratc (C1O4) is the oxidation product of chlorate (C103)
and appears in such compounds us ammonium perchlorate.
potassium pcrchlnnilc. sodium perchloratc, and perchJonc acid.
Ammonium pcrchlorate is the prime ingredient in solid rocket-
fuels. From childhood hobby kits to the twin booster* that help
launch the space shuttle, ammonium perchkwaic atls us the oxi-
dizcr which enables the rocket fuel to ignite and bum.
Responsible for the red and blue colors of firework';, ammoni-
um perchlorate is also used in munitions, explosives, chrome
plating and match manufacturing.

Since ii is highly reactive in its solid state and has a limited
shelf life, perchlomlc must be periodically washed out of mis-
sile and rocket inventories and replaced with a fresh supply.
Therefore, large vuluiDes of the compound have been disposed
of in California and other sites since the 1950's. In Southern
California, the contaminant is thought to have emuiiated from
such commercial companies as the old Lockheed Propulsion
Co. (solid rocket fuels) in Rcdlands, both Aerojet (solid rocket
motors) and the Day and Night Manufacturing Co. (airborne
flares) in A^usa. JPL (solid rockets) in Pasadena, and the old
B.F. Goodrich plant in Kialto.

The military has also hccn targeted—groundwater tests are slat-
ed for Vandcnbcrg Air Force Base (a major military rocket
launching facility) and Hdwards Air Force Base <;t military test
installation; Manufacturers of pcrchlorme ui the United Stales
are the Kerr McCee Chemical Corp. in Ilenderson, Nevada and
American Pacific Corp.. originally in production at Uenderson
and currently operating in Cedar City, Utah.

In June of 1997. (he California Department of Health Services
released a modified version of F,PA Method 300.0. on Ion
Chromatogniphy method, developed specifically tor pcrvhlorate
analysis To gain CA OHS approval, laboratories were required

to generate a pcrthlorare data package, submit a method detec-
tion limit study, provide a written Standard Operating
Procedure and Quality Assurance program, successfully ana-
lyze a Performance Lvaluation sample provided by the DHS,
and pass an on-site audit. Del Mar Analytical completed this
procedure and received its approval letter in January.

The new method utilises a special column and a sodium
hydroxide solution ax an eluent (the solvent that carries the per-
chloratc ion through the column). Sodium bicarbonate is tlie
solution used for common anions such as nitrate or sultatc
Sodium hydroxide, a very strong elucnt, is required for per-
chJordtc analyst* due to the high reactivity of the pcrchlorate
ion. Pcrchlorate concentration is determined by the height of
the resulting peak (sec below). Because of the different
columns and elucnt solutions, it is not practical to perform both
the standard EPA Method 300.0 tor anions and the new modi-
fied 300.0 method for perchloratc on the same instrument.
Therefore, Del Mar Analytical has installed a Bew Ion
Ckmmatograph (a DKIBCX modd) in its Imnc laboratory dedi-
cated solely for pcrchlorate analyses.

No promulgated Maximum Contaminant Level exists for per-
chlorate; however, the CA DHS has adopted u provisional stan-
dard for pcrchlocate in drinking water uf 18 ug/L. The pre-
ferred reporting limit is 4 ug/I. in water. An industry standard
reporting limit does not exist at this lime for soil samples. The
required sample volume and container for water samples is u
500 ml unprcserved polyethylene bottle We are assuming a 28
day analysis hold time, equal to that ot chloride and sulfate.
.sinte a published hold time does not yet exist. 1

PfTtMotaim
Chromatogram:
Concentration n

peak height

« [min j


